Several aromatic homopropargyl alcohols, and derivatives were prepared by one-pot reaction of 1,3-dilithiopropyne (or its equivalent) with aldehydes and ketones. The antibacterial activity, of alcohols thus prepared, against Gram (+) and Gram (−) bacteria was tested. This activity varies depending upon substitution on the homopropargyl alcohol unit. Apparently, the benzene ring and the free hydroxyl group (or its alcoxide) are needed, in the homopropargyl alcohol unit, to be biologically active.
Introduction
Homopropargyl alcohols are very useful synthetic intermediates in organic synthesis [1] [2] . Numerous methods for their preparation have been developed, using a wide variety of organometallic reagents. Most of them involve reaction of monoanionic propargyl, 1, or allenyl, 2, organometallic reagents, with a carbonyl compound. However, this methodology generally produces mixtures of both, homopropargyl, 3, and allenic, 4, alcohols, which are difficult to separate (Scheme 1). In most of these protocols, the regiochemistry of the product is highly dependent upon factors such as steric hindrance, substitution of the reagent or substrate, solvation and nature of the metal.
We have reported a highly regioselective method for the obtention of aromatic homopropargyl alcohols, 3, from reaction of the operational equivalent of 1,3-dilithipropyne,5 (obtained from treatment of allene, 6, with n-BuLi), with aromatic aldehydes or ketones (Scheme 2) [3] . We later envisioned a more In spite of the fact that homopropargyl alcohols have broad application in organic synthesis, no studies have been reported about its antibacterial activity.
The appearance and increase of drug resistance among pathogenic bacteria represents a threat for human health [6] . Bacterial infections due to different bacteria including Staphylococcus aureus, Pseudomonas aeruginosa, Salmonella typhi and Escherichia coli have continued to be a major source of morbidity and mortality not just in hospitals but also among communities [7] .
The aim of this work is to report herein the preparation of several homopropargyl alcohols, using procedures depicted in Scheme 2 [4] and Scheme 3 [5] , and the determination of its antibacterial activity against both Gram (+) and Gram (−) bacteria.
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Scheme 3. One-pot synthesis of 4-substituted homopropargyl alcohols 10.
General Methods and Procedures

Materials
General Information. All glassware and syringes were dried in an oven overnight at 140˚C and flushed with nitrogen immediately prior to use. Transfers of reagents were performed with syringes equipped with stainless-steel needles. All reactions were carried out under a positive pressure of nitrogen. Nitrogen was passed through a Drierite gas-drying unit prior to use. Diethyl ether and tetrahydrofuran were refluxed and freshly distilled from sodium and potassium/benzophenone ketyl respectively, under nitrogen atmosphere. Hexane was distilled from sodium and collected and kept over activated molecular sieves.
n-Butyllithium was titrated according to the method of Watson and Eastham [8] . 1 H-NMR and 13 C-NMR spectra were recorded on a 400 MHz Bruker spectrometer. Low resolution mass spectra were obtained on a Agilent Technologies 7820A GC coupled to a mass spectrometer 5977E unit using electron impact at 70 eV. High resolution mass were measured on a Waters Synapt HMDS G1, Q-TOF. Infrared spectra were recorded on a Perkin Elmer FT-IR Spectrum 1000.
Homopropargyl alcohols 11, 12, 13 and 18 were prepared from dichloropropene, 9, according to Scheme 3 as in [5] . Derivatives 14 and 15 were prepared from alcohol 12, by reaction with NaH and acetylation respectively. Compounds 16 and 17 were synthesized from propargyl bromide, 7, according to Scheme 2 as in [4] , and adding NBS and dry ice to the intermediate 8, respectively. 
2-phenyl-4-pentyn
Antibacterial Activity
Microorganisms tested. Cultures of Leuconostoc mesenteroides (ATCC 8293-2), Lactobacillus plantarum (ATCC 14917), Staphylococcus aureus (ATCC 25922), Listeria monocytogenes (ATCC 19116) Escherichia coli (ATCC 25923) Pseudomonas aeruginosa (ATCC 15442) and Salmonella enteritidis (ATCC 13076) were used.
Suspension preparation. Each microorganism was inoculated into trypticase soy broth (TSB) + yeast (Oxoid®) and cultured at 37× until the desired concentration was reached. The suspension of bacteria to be cultured was equivalent to 0.5 McFarland standard, (1.5 × 10 8 CFU/ml).
Bactericidal assays. All tests were performed by duplicate. The microorganism to be tested was uniformly spread with sterile cotton swab over MRS agar for L. plantarum and L mesenteroides and overtrypticase soy agar plate for the other bacteria. All agar plates were prepared using 20 ml of agar and allowed to solidify uniformly. 7 mm diameter holes were cut in the agar gel, 20 mm apart from each one.100 ul of inoculum suspension was swabbed uniformly in the corresponding agar plates.
Five serial dilutions of synthetic products, at concentrations of 100, 50, 25, 12.5 and 6 mg/mL were prepared. 50 μL of each dilution were added to holes. Test systems were incubated for 24 h at 35˚C under aerobic conditions except for L. plantarum and L. mesenteroides that were cultured under capnophilic conditions. The MIC was defined as the lowest concentration of the sample that prevented visible growth.
Results and Discussion
In order to compare their biological activity, we decided to prepare a series of homopropargyl alcohols unsubstituted in the acetylenic position (11, 12, 13), some salts and acetylated derivatives (14 and 15) and some 4-substituted acetylenic alcohols (16, 17, 18) .
The minimal inhibitory concentration (MIC) of the different homopropargyl alcohols prepared is shown in Table 1 . All structures presented some inhibitory activity against the microorganisms tested, nevertheless, products 14 and 17 presented activity against all of them, including Pseudomonas sp, one of the most resistant microorganisms described. Both have MICs that range from 25 to 50 mg/mL. Compounds 14 and 17 are derived from alcohol 12. Activity of sodium salt 14 was enhanced when compared with parent compound 12, perhaps because a greater solubility. When compound 12 was brominated in the acety- Table 1 . Antibacterial Activity of some Aromatic Homopropargyl Alcohols against Gram (+) and Gram (−) Bacteria.
